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Qutline

*Detecting New Physics at CDF
*New CDF Results on the Searchesfor :
*New Phenomenaw/ Leptonsin Final States:
*High Mass Resonances
*SUSY in Multi-lepton Signature
Extra Dimensions
*New Physicsin MET+Jets
*Higgs

'Summary
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Searchesfor New Physics

*Predicted rates for new physics
y ae LOW Il

To search for New Physicsislike:

«“searching for aneedleina
hay stack™ (western version)

Or

«“searching for aneedlein the
ocean” (eastern version)

Lo SUSsY
e Top ﬁqum *Need to look for distinctive
"y ?nggiftrj;ef signatur e to suppress SM
/" background
T v\"’”t
1 I

NEW PHYSICS!!!
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New Phenomena Searches at CDF

*New physics can manifest itself in several rare final state signatures
of p-pbar collisions

Long Lived

Large Missing Massive Particles

Energy T~
\ <

Multi-Leptons Multi-Photons

Heavy Flavor Jets
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New Phenomena Searches at CDF

Experimental Signatures New Phenomena
R N [ ([N RV RY W, 2
1jj,1v4j,vvjj,l1bb, 1 vbb,vbb Extra Dimensions
7 +X Technicolor
v,y +MET,yy + MET

jets+ MET L eptoquarks
bb/cc+MET,bbbb+ MET Compositeness
Il + MET, bbll + MET Excited leptons
y+bl/c+MET SUSY
long - lived particles Higgs

Need good understanding of the SM final statesto
DISCOVER New Phenomena
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M easurement of Final State Objectswith CDF

June 24th. 2005 \

CENTRAL HAD CALORIMETER

CENTRAL EM CALORIMETER|

Detector

| CENTRAL OUTER TRACKER|

PLUG EM CAL.

SO
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M easurement of Final State Objectswith CDF

Electron ID :
«Coverage : [n|<3.6

on[<2 (W trk)
|D eff. ~ 80-90%

Photon ID :

«Coverage : [n|<2.8
| D eff. ~ 80%

June 24th. 2005
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M easurement of Final State Objectswith CDF

e N

Muon ID :
Coverage : [nl<1
*ID eff. ~ 90-100%

| |
\ Song Ming Wana, Tevatron Connection : /
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M easurement of Final State Objectswith CDF
T, 1D

4

T CONG

\vV

|solation

/

Tau lD:
Narrow iso. cluster

L ow # tracks

10 identification

Coverage : Inl<1
| D eff. ~ 46%

| |
\ Song Ming Wana, Tevatron Connection : /
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M easurement of Final State Objectswith CDF

Jet ID :
«Cluster of CAL towers
*Coverage : [In[<3.6

Heavy Flavor Jet Tagging :

Id HF jets via semi-leptonic

decay

Find soft lepton in jets

«Coverage : Inl<1

Ild HF jets viafinding displaced

vertex

«Coverage : In|<1.5

SecVix Tag Efficiency for Top b—Jets

=
ot

b—tag efficiency
[ < [nw ]
IV in
L AL BLELELEL L

=
i
T

_ Top MC scaled to match data
F Only b—jets with E;>15 GeV

=

Tight SecVix
Laose Sechix

OD ¢z 04 086 08 1 12 14

| |
\ Song Ming Wana, Tevatron Connection : /
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Run |l Data Collected at CDF

Year 2002 2003 2004 2005
Month 1 4 7 10 1 4 7101 4 7 14

=

Total Luminosity (pb™)
A &
N

Delivered |
To tape |

1000 1500 2000 2500 3000 3500 4000
Store Number
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e Tevatron has ddlivered
~1.05fb1to CDF

* CDF has collected about
~0.85 fb1 data

* Results shown today are
based on data samples of
~0.2-0.41b!
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New Results from CDF

Topic Analyses L(pbl) | Cover
High Mass Z’—ee, Uy, 1t 200/450 yes
W’ —ev 205 yes
SUSY Chargino/Neutralino in Trilepton 346/224 yes
Scalar Neutrino (RPV) 344 yes
Stop Pair Production (RPV) 200 no
Stop Pair Production (RPC) 163 no
Squark/Gluino Production 254 yes
Extra Dimension ED in Multi-lepton 88 yes
Higgs WH—Ivbb 319 yes
WH->WWW* 194 no
O—>TT 310 yes

Please visit: http://www-cdf.fnal.gov/physics/exotic/exotic.ntmi

June 24th. 2005
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June 24t 2005

Sear ch for High Mass Resonances wi |
R
L e

|
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Searchesin High Mass Di-L epton

CDF Run |l Preliminary (200 pb?)

—8— Data

D Drell - Yan

(a)

5.

. QCD Background

|:| T, WW S, WZ i

5.

Events / 5 (GeV/cz)
=

)

L

20 400 E
Dielectron Mass (GeV/e) ]

CC/CP/PP

cc

F High Mass 1t Search
[ CDF RunII Preliminary 195 pb’

.Z—HT

.Other Backgrounds

|

-
=]

f Control Region

—
TTTI

Events / 5 GeV/c?

Signal Region

!

(b) 3

A

5.

|:| T, WW, WZO

Events /5 (GeVicz)
5] S,

200 400
Dimuon Mass (GeVic')

Hu

CcC

200 400

Dilepton Mass (GeV/c?)

1
-

—
=]
T

0 20 40 60 80 100 120 140 160 180 200
m,, [GeV/c?]

«Data samples ~ 200 pb-1 &g '
-Relatively “clean” channel % 5 *
«Signature to explore many models

«Z’, SUSY(RPV), TC, RS graviton, ....

*Look for resonance in the mass spect., or
enhancement in the cross section

600 1ing Wang, Tevatron Connection :
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o*Br Limit in Search for Mass Bumps (eetpp)

~i- oBr(X— up) 95% CL limit

\ -~ oBr(X— pp) 95% CL limit

—&— ' Br(X— ee) 95% CL limit

—@- o-Br(X— 1) 95% CL limit

— G-Br(Z' — 11) (Sequential) LOx1.3
.. GBr(Z' 1) (E6 Z,)LOx1.3

~i- ¢ Br(X— up) 95% CL limit

—&— OBr(X— ee) 95% CL limit

—— OBr(X—> ee) 95% CL limit

=@= 6 Br(X— 1) 95% CL limit =@= &Br(X— 1) 95% CL limit

10

— 6Br(v— I NLO (' *x BR=0.01) : ' — oBr(G— 1) LOXL.3 (WM _=0.1)

=2

S

=1

T

Y & U

PE @ 2

o @ @+
107} M

[
T T T 1T

102L Spin-0 spin-1 ) spin-2
F Lo s s Y b v b b IS B

200 400 600 200 400 600 800 200 400 600 800
X mass (GeV/c?)

M(y)>725GeV  M(Z’,5eq)>825 GeV M(G) > 710 GeV

"2 — —
(VxBR=0.01) (£62,)5720 Gev (kMg = 0.1)

Limitsat 95% C.L.
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New Resultsin High M ass Di-Electron Search

*New analysis use 448 pb1 data sample
(~2X the previous ete analysis)

L ook at both the M(ee) and decay angle

cosO” for signal of new physics
Rosner, J.L.: Phys. Rev. D 54, 1078 (1996)

| | | SR
AFB [ S i
05 ; LS A - do(cosg* > 0) — do(cosé* < 0)
B do(cosd* > 0) + do(cosd* < 0)
- /1 «New resonance could interfere

500 GeV/ic2Z: %/ 1 withyandZ

*May observe the effect in A

Ud — e e -';Z_— distribution
N S T N DR T «Can obsarve evidence below the

100 200 300 400 200 600

M ee ( G GY/ C2) TevatronZC,orQegalog

June 24t 2005 e 5oL INew Phenomena at CDF 16
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New Resultsin High M ass Di-Electron Search

-1
_ — 2

™ 104 e I L |CD|F| |R|u|nl III IPIrIIeII":nl":‘?II.Yl‘ ('4'.4]8' P'hJE Mee_4-|70 GeV/C
o 5 s Data S m

> - CC/CP . | 7 NV N
(] 1 03 [ E Poisson Stat. Uncertainty i ¢ XY ) x”f\k\\
2 § —— Zly—»e'e MC § ﬂ
E 1 02 - [ ] Dijet background B AN *

S 4 Il Other background a5\

g grounds E v o

w10 idof = 69.4/56 = iV

1 = AN
10 ‘ v — g -

_I_I_I_|_|

L1
50 100 150 200 250 300 350 400 450 500

M., (GeVIcz)
* Select events with 2 high Pt electrons

# Eventsin Signal Region

«Central-Central, or Central-Plug

Data

Predicted

*Good agreement between data and

M>200 GeV

120

125+ 11,

prediction for full mass region
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Events/0.2

05

Events/0

Events/(0.2
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New Resultsin High M ass Di-Electron Search

yIdof = 19/20

50F 50 < M,, < 66 GeV/c? =
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Limitsin High M ass Di-L epton Search

CDF CDF DY LEP2
ee+ up TT ee

~200 pb1 | ~200 pbt | ~200 pb
Seq. 2’ 825GeV | 394GeV | 7180GeV | 1.8TeV
EG Z, 615 GeV 575 GeV
E6Z, 6/5 GeV 640 GeV | 6/3 GeV
E6Z, 690 GeV 650 GeV | 4381 GeV
E6Z, 720 GeV 680 GeV | 434 GeV
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Limitsin High M ass Di-L epton Search

* Previous analyses focused on
gpecific Z° models

e Carena, Daleo, Dobrescu, and Tait

*Defines 4 general model classes
(PRD 70:093009, 2004)

*B-xL, g+xu, 10+x5, d-xu

«\Within each class, aZ’ model is
defined by :

* mass M.

e strength g,

 parameter x

* E6 motivated models :

* 10+x5 models :
Z,(x=-0.5, g,=0.344)
Z,(x=1,9,70.272)

*Z (x=-3, g,=0.211)

Song Ming Wang, Tevatron Connection :
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Z’ Mass (GeV/cz)

Comparing CDF to LEP2:

*CDF’s sengitivity relativeto LEP2
depends on model and x

*B-xL : sensitivity similar to LEP2

*10+X5 : better sensitivity than LEP2
CDF Run Il Preliminary ( 448 pb-1)

Z’ Mass (GeV/cz)

5 0 5 10 10 -5 0 5 10
Z’ Couplings X Z’ Couplings X
— LEP2: excluded below line
20



W’ Search in ev Channdl

o\\\/’

Itional charg

group of SM
o Left-Right symmetry models

*Assume W’—ev , and v is light and stable

2

Events per 5 GeV/c

* Feature new gauge bosons, including a

heavy right-handed W’

eavy vector boson
» Appears in theories based on ext. of gauge

«Signature: high Pt e, high MET

CDF Run |l Prelimin

ary

n | ) I T I I
F ]
10 E ; §
E J-L di=205pb 1
10° -
10°E <
10 |
-« DATA -
1 —Total Background
—W —sev
— Other backgrounds
-2 11 11 I 1 1 1 L1 1 11 I 1 Ll I
10
10 10° 10°

M, (GeV/c?)

CDF Runll Preliminary

[a¥]
L0
> H
[4}]
U]
o
g
@ 1 L
o lw“' :
Lﬁ e
" HI
3
10 ||||| 1

IIIIIIIII I T
J-Ld1= 205 pb''

—— Total Background
——M,,= 350 GeV/c®
——M,,= 650 GeV/c®
—M,,= 850 GeV/c?

0 200 400 600 800 1000 1200 1400

e

’)

B E—

Et=244.90 (-\5‘

highest M, event

R My =524 GeV/c?

Wang, Tevat

ggs and New Phenomena at CDF
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W’ Search in ev Channdl

« => NoO evidence for W’

«Set [imits on W’ production rate
*Use binned likelihood fitting method g
*Two types of systematic are E
examined as function of M: o
*Event rate (dominant: PDF)
«Signal shape (dominant: elec

energy scale)

* *B(W’—ev) limit : ~50-100 fb for
M(W’)>500 GeV at 95% CL

CDF Run Il Preliminary

103§ — T 1 ' 7 T T ] 3
[Ldt=205pb" _ G"B(W—ev)gy 1
102 h (NNLO) -
— 95% CL Limit
10" =
C /4
f W SM
1 ¥ =
? 842 GeV/c® 1
10" E
10-2 i L 1 | | 1 L | ] 1 | i | | |

200 400 600 800 1000
W’ Mass (GeV/c?)

Limit: M(W',,)> 842 GeV/c?

Run | results (with the same assumptions):
M(W'g,,)> 754 GeV/c?
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Searchesfor Chargino/Neutralinoin Tri-Lepton

*Pair production of chargino/neutralino can produce multi-lepton and Et in
final state (assume R-parity conserved)

«Small contributions from SM processes
In this signature

=Very clean, “Gold Plated” signature q
to find SUSY

« S0 far completed two channels:

High Pt Low Pt
Lepton 1 e >20Gev | e >10 GeV !
L epton 2 e >8 GeV e >5 GeV
Lepton 3 | &m: >5Gev | trk: >4 Gev

*Both analyses require: | |
‘MET > 15 GeV -Lothanalyssha_\shlgher
backgrounds, require
* |, I, not back-to-back => reduce DY additional cuts

*\Veto eventsin Z and low mass resonances

I Song Ming Wang, Tevatron Connection :
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Searches for Chargino/Neutralinoin Tri-Lepton

High Pt: Final selection (No MET cut) Low Pt: Final selection (No MET cut)

| CDF Runll Preliminary, 224 pb” |

Search for 33y — ee+l+X CDF Run Il Preliminary
%“ E M,=100, M, ,=180, tanp=5, ;1>0, A,=0 > i Processes
0o r I L dt = 346 pb-1 M(x;) = 113 GeVic’ M(x)) = 66 GeVic’ (.2 Drell-Yan
s I Vi —— mSugra point = E Bl Di-Bosons
:-E 1 = ET Iss>15 GeV — :I{)reII-Yan ‘2 = #
¢ . \WWWZ 2 2y S L LR
WL Fake Leptons = - data
- e Data 101 —
107 = :
2 - 102 =
10 -
.3 e 103 Lol
15 20 40 60 80 100 120 0O 20 40 60 80 100 120 140
Missing E; (GeV) Missing E; (GeV)
M,=100 GeV, M,,,=180 GeV
° v Todo:
tan(B)=5, u>0, A0=0
A _ e Include p channel (soon)
/ “High Pt” “Low Pt”
mSugra o o Extend to forward region (elec)
Exp. BKkg. 0.16+0.07 0.36+0.27 « Combine results from all
OBSERVED 0 2 channels

Song Ming Wang, Tevatron Connection :
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Sear ch for Scalar Neutrino (R-Parity Violation)

» Resonant slepton can be produced at d et
Tevatron via)’ p coupling

» Slepton can decay to two leptons via i
JRp coupling
-CDF searchfor V inthe e-u final state

A1 A3z

. ' - _ 2 42
Selections : oo A

d 311 132 W
Electron : Et>20 GeV
. U — :
*Muon : Pt>20 GevV 0.3 | CDF Run 2 Preliminary, 344 pb’ :
* e, . opposite charged -
 Relatively high acceptance in the region g 0.2f
. 2 4F
of interest g 015
. i : Pythia v. 6.216 :
Very clean signature aE FE;ItI CDF Simulation ]
Dominant background: Z—tt 0.05 | SRR A

0 100 200 300 400 500 600 700 800 900

Song Ming Wang, 1
Mass (Gevfcz]

June 24t 2005 Searches for Higgs and



Sear ch for Scalar Neutrino (R-Parity Violation)
After all cuts:

*Nobs=77, Nexpect=71.3+1.8(stat)

10° L CDF Run 2 Preliminary, 344 pb” 1 |*For M(ew)>100 GeV/

w10 *Nobs=5, Nexpect=8.0+1.1(stat)

= ;

G «Backgrounds:

> 1t :

% ] «Z—17, tthar, Diboson

&
10 — . =
107

50 100 150 200 250 300 350

Mass (Ge\//CE)

Highest M (en) event : : {\% a
M(ep) = 158 GeV A \ &
Elec Et=59 GeV, Muon Pt=102 GeV

M,,: 158 GeV/c’
ﬁl

==

Song Ming Wang, Tevatron
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Sear ch for Scalar Neutrino (R-Parity Violation)

vowanns | e[ NtErpret X-section limit:

1o Uncertainty

e | —FOrA;3,=0.05 & 5;=0.16

—mediam | «M>460 GeV
| —Cansetalimitin2D A 5;,VS
M(v)
2 CDF Run 2 Pre"minary! 344 pb-1 0.16 RN EURTELE IR SRS SEA FL SIS SN '1N SR
10 0'1 0'2 0'3 0‘4 0'5 0.6 014 ' CDF Run 2 Preliminary, 344 pb
Mass (TeV/c?) [ : , _
012 [ N T ............. ........................................
0.1F oy N DU .............. ............. ,,,,,,,,,,,,,,,,,,,,,,,,,,,,
-© gog| 0090
< : 0.040
0.06 [ |{—0.030 _ ; :
L |—0.020
- |—0.010 |
0.02 [ H— -

005 01 015 02 025 03 035 04 045
Song M|ng Wan( Mass (TBV/CZ) .
June 24t 2005 Searches for Higgs and New Phenomena at CDF Z8




Sear ch for Universal Extra Dimension (UED)

*UED (Appelquist, Cheng, Dobrescu: Phys. Rev.
D64, 035002 (2001) ) :

« All particleslivein a (4+n)
dimensional space. SM fields can
propagate into the extra compact
dimensions of size R (~TeVY)

« 1% KK excitation of the SM particle
undergoes cascade decays into its SM
counterpart and the lightest KK
particle (LKP)

 LKP: stable and interact weakly
(likeLSPin SUSY)

« Pair production of KK particles could

resultsin final states with multiple
leptons and MET

*Leptons are usually soft, dueto
cascade decays

;{j‘:-x W, L(v)
Cw v(L)
v (L
. ffiﬁﬂ;;

¥y

Q. Z,W,L,v; counterpartsof q,Z,W,l,v

*In minimal UED (MUED) scenario:
*Has 3 free parameters (R, A, m,)
* R: size of extradimensions
A : radiation correction cut off

* m, : SM Higgs mass

Song Ming Wang, Tevatron Connection :
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Sear ch for Universal Extra Dimension (UED)

« CDF searched for UED using Run 1 Before Iso+MET cuts
::Iéa;% %17.5 pb1), requiring at least three é 0 . GoF Aun 18 rotminary, | Lot = 7.5 b

« SM backgrounds:: é o azk;ikgd
« bb-bar/cc-bar, tt-bar,WZ, ZZ } fef"epft‘;‘i:“' : SJ_L ...... e (@Y
* DY, WW | di-lepton + fake " g § o

- Selections: = T =
«>3 |eptons (e,n) (Et(pt) > 11,5,5 GeV) 13 . =1
* At least one pair ete-, pu+p- T B R - ‘;;.TH'"';;'W%-DD

Missing Transverse Energy (GeV)

* From “non-pup” channel,

» Remove resonances, bb/cc - Nexpect=0.05+0.005, Nobs=0
- Lepton isolated, MET>15 GeV »Nsignal=0.38 (R1=350 GeV, AR=20,

* Leptons not back-to-back (reduce DY)

« Consider only “non-pupup” channels m, =120 GeV)
-Large fraction of BG with “ppp” @ 95% CL, upper limit cross section for
signature from bb/cc total KK production = 7.9 pb

= R1>280 GeV (AR=20, m, =120 GeV)

Song Ming Wang, Tevatron Connection :
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Search for Squarks/Gluinoin MET +Jets
-Light colored sparticles(d,J ) can be copiously pair produced at Tevatron

o _ _ g VNN q
*Decays of 0, may produce multiple jets and
large B&t (if Rp is conserved) 9 AAAANN q
q 0 _
q X1 - LSP q>N“A<‘g
g 7 2‘) > \‘7 q q s
-~ 4
Z %1 _
7 - 7 * CDF performs direct search for g,g
.g e Preum;:.b:::;c:\::gger using Ft + jets data sample (~254 pb-1)
"o O serweems || +Challenging analysis
3 ] +Signal is buried under enormous QCD
1071 multi-jet background
10°} * Missing energy mis-measurements
‘0 « Jet energy mis-measured
1 | » Non-collision backgrounds (beam
L. ||“| H I \ Il halo, hot towers..)

0 100 200 300 400 500 600 700 800 900 1000 _
Wang, Tevatron Connection :
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Search for Squarks/Gluinoin MET +Jets

Selection:

All cuts, except MET cut >3 ]ets (125, 75, 25 GeV)
E CDF Run TI Preliminary, 254 pb*  -a-Data *MET>165 GeV, H>350 GeV
R 10 sndsocedse fwaww|  *MET notaigned w/ jets
£ 1 [l *No charged leptons (reduce EW BG)
b
]
L

*Nobs=3, Nexpect(SM)=4.2+1.1

« Expect ~0.7-4.8 SUSY eventsin SUSY
space explored ( M(q,9)~380 GeV )

54 GeV

107

q00 150
E [G

« Scan parameter space, will set limit
soon

.9: GeV

Song Ming Wang, Tevatron } = % = =
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Searchesfor SM Higgs

« CDF search for SM Higgsin several -NEW updated results from WH — | vbb

channels: -Selection:

« High pt lepton data (L=319 pb-1)
* One high pt central e or pu, large MET

7H — vibb (MET>20 GeV)
L « 2 jets (at least one is tagged as b-jet)
15t results soon *Veto eventsw/ >1 Iepton (Suppr&ss
. ) ttbar)
CDF Run Il Preliminary (319 pb ) CDF Run |l Preliminary (319 pb'1)
2 | o
9 400:- —+— Data % . Wi+ 2jets (> 1 b-tag)
w 350'_ D Welight flavors g —e— Data
L - W=s+heavy flavors S 40_‘ Background
- Diboson and Z°'r "g §§§ Background Error
[] ron-w* 2 30} - WEH x 10 (m,, = 115 GeVic?)
I:I Top e I T
B e R Mean = 98.87 + 0.2 GeV/c®
111\ Background Error o0l Width = 17.0+ 0.2 GeV/c?
| y’indf=18.58/14
| KS Test = 0.59
10}
obr, oF o e+
. . . . 4.5W Tevit 0 50 100 150 200 250 300 350 400 450 500
TP ang, Tevatron : 2
June 24”], ZUUb Jet ﬂgIEIIIBIDIICJFY_IIggS and NeW Phuu VIIU I L s Dllet Mass (GeV/c ) 35




Cross-Section X Br (pb)

June 24th. 2005

Searchesfor SM Higgs

Tevatron Run II Preliminary

:I 1 | IEIHI I I__Ih,EI 1 | | L | | L | | L | 1 1T 1 | | L | 1 I:
I :Eﬁl pb™ H?WT;;?:,WW ]
N T :
- WHosevbb : ¥ NHoww oy |
1 B ]"1'|1t=EIEE Pb 1 “L]fuj:&l}ibgbl}"b-l Lihfjaa_}zj Pb l .
E _ H—eww'" E
1 -1 -—--__-'—'""'"-;
0 3 —= DO Limit 3
N — CDF Limit ]
Al — 5kl Prediction 7
ID B P B, S BN B B B B B B B e AR A RN
110 120 120 140 150 160 170 180
m, (GeV)
Thisanalysis
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MSSM Higgs—1t
*Higgs production rate in MSSM can be b
much larger than in SM at high tanf3 b

*Coupling of Higgs to down-type b S oA
fermions are enhanced by factor of tanf3 .

o o(pp—>H/A/h)octan?

Tevatron
-8_102 B MSSM tanB 50 *Br(—>bb)~90%
© 10 gg+bb->H

* gg,bb—¢p—bb: need to overcome
bb->H
< 99->H large QCD BG
B *Br(¢—11)~10%

* gg,bb—¢— 11: overcome much
smaler SM BG

Promising channel at Tevatron

100 200 300 400
M (G eV) ng, Tevatron Connection :
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MSSM Higgs—1t

«Selections:
—Lepton (e/p) p>10 GeV
—Had. Tau p;>15 GeV
—Hy (IPr(e/W) [+ |Pr(N)+MET[)>50 GeV
—Anti-W cut

-Backgrounds:

—Z—>11T
—W+jets, QCD: jetsfaking t
— ttbar, diboson, Z—ee/uu

250
200

150

MSSM Higgs — tt Search, Track Multiplicity

CDF Run Il Preliminary 310 pb™

)& v,z eerup
- jet — 1 fakes

Track Multiplicity

Song Ming Wang, Tevatron Connection :
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MSSM Higgs—rtt

» Good agreement between data and
SM expectation in low mass region

*High mass events (m>120):

CDF Run Il Preliminary, 310 pb-’

Ozt
100} oo™ 1 _Exp.SM=84ev,Obs =11
M jet—t fake oL imit:
Higgs—1t o
10¢ m, = 140 GeVic? | —Fit mass spectrum for (BKg+Z+A)
(at 95% CL)
- MSSM Higgs —tt Search, 95% CL Upper Limit
1 = [ I B
1 = - CDF Run Il Preliminary, 310 pb‘1

= 20|

0.1 o ; — Observed

t i — Expected

-‘E—_ L g " 16 band

0 50 100 1502 200 250 0 - 25 band
m__(GeV/c?) < 10 E
|::+L B
£ S5
S :

0 [ 1 T I
240

PR NN TN TR TR NN SN SNV Y AU W WL [N S T o S
120 140 160 180 200 220
m, (GeV/c?)
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MSSM Higgs—rtt

eInterpret cross-section limit in terms of tanp and my:

MSSM Higgs—tt Search, CDF Run Il Preliminary, 310 pb MSSM Higgs—1tt Search, CDF Run Il Preliminary, 310 pb”
100 - - 100 -
80 80
H = +200 GeV
. 60 . 60 M, = 200 GeV
- = Mo = 1TV (m, ™)
E E I'}t.{r‘lsug% nz,qTEV ((no—mi;()
= mhrnax
40 40 X=0 ' (no-mix)
20 20
o 5 ARt Rk S T T [ D okt = S = =
80 100 120 140 160 180 200 80 100 120 140 160 180 200
m, (GeV/c?) m, (GeV/c?)
*For pu<0 For u>0:
—Complementary to SUSY — ¢p—>17 channel extendsto

Higgs bbb(b) mode (from DY) higher higgs mass and |ower
tanp region than for u<0
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MSSM Higgs—1t

CDF Run Il Preliminary

Projection of the reach of this
search in ¢—tt to higher _
luminosity = 50

1 fb1fexp.

8 fb-1/exp.
P u>0

h/A/H =TT

30 discovery thresholds
zu. | I | ; l . 1 | PP
120 160 200 240
M. Carena et al., hep-ph/0202167: mp (GeV/c2)

m, M 1=+200, A =V6M g g, (We use Mg ,o,=1 TeV)
Min mix: u=+200, A,=0

Song Ming Wang, Tevatron Connection :
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Summary

* CDF has an extensive program in searches for new physics at the Tevatron

 Exploring many exotic new phenomena (e.g. Extra Dimensions,
Champs, Magnetic Monopoles, Stop, Sbottom .....)

 Systematic approach in several other searches
«Z’ (ee,upu,tt,....50in0,1,2 ..)
* Higgs (different production and decays channels)
» Although have not yet make new discoveries w/ current analyzed data

» Have devel oped/sharpen our analysistools

-Have entered thefb1 era!
*VERY EAGER tolook at these new data !!!

Song Ming Wang, Tevatron Connection :
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Search for Stop Quark in R-Parity Violation

o|f stop quark islight => can be pair produced at Tevatron q , b
+If Rpisallowed, and 4’3520, => {, — bt

-Assume Br(t, = bz ) = 100% E
Selection: T
1 lepton (e or ), 1 hadronic tau

> 2 ]els b

‘M+(l, MET) < 35 GeV (remove W background)

CDF Run i Prellmlnary (200 pb1)

p—>1,t>(bt)(br) CDF Run Il Preliminary (200 pb- Q [
@ PP T)(bt ry (200 pb-') o = —_— GNLO (pp»‘t t) B‘r(t%b'c) 100% |
S | ° | 5 ol i
030/ .S .4 -t QPDF+GscaIe ‘ i
o ~+Data £olE 5
Y= — Tt = 2 Fhy 5 :
G | tt(m=130 GeV/c?) {’10 = — 95% C.L.upper limit |
= ] Z>1t o |8 | .
GJZO— C ¢l % .
-g B Z>eeup = E8 ]
S s N QCD, tt, Diboson Bl s
10 T a EJ ~ . ~
5 + b2 TS
- S ‘ ‘ ‘ ; ‘ ]
0 100 110 120 130 140 150 160
0 1 -2 g, Tevatron Connection : t 2
Number of jets i m(t,) GeV/gs
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Search for Stop Quark in MET+Jets

 Stop quark is often predicted to be light due
to large top Y ukawa coupling

« Depending on the stop’s mass w. r t. other
gparticles, assume BR( t1 — 0;51 )=100%

« Signature :
«2jets+ Large MET

« Tag charm jets with JetProb
Search for ‘t',t'_ (‘t' — °X1) °JetPI‘Ob
— —*— Data CDF Run Il Preliminary, 163 pl::b'1 .

Events

0 _E :?ZDJMt" Tjo:, diboson <+ « Compute probability ajet originates
[ & (110 Gevic®), 73 (40 Gevie?) from primary vertex (based on track
Impact parameter)

—

s
 §

——__| All sdlection cuts applied,
except tagging charm jets

ta

e e e e ey By
Log(Jat Probahmtw ron Connection :
~_ / Phenomena at CDF

JUI IT £ ' L UVJ TTeeT 7T

-
=




Search for Stop Quark in MET +Jets

Exp. Obs.
Pre-tag 105+ 12 119
Tag (silicon) 8.3+23 11

B

Search for t t, (t, - Ci?)

Events/5 GeV

3
IIII|IIII|IIII|IIII|IIII|IIII

=]

CDF Run Il Preliminary, 163 pb’

-+ Data
B aco mutiet
W/Z+jets, Top, diboson

|:| t, (110 GeV/c?), 1] (40 Gevic?)

1

S
=

June 24th. 2005

=13
o

80

100

120 140 160 180

Missing E; (GeV)

200

* No excess, set [imit
« Benchmark assuming
BR(t, — cy;) ~100%, m , = 40GeV /¢’

Theory Cross Section (Prosping)
--- CTEQ 5M, Q=m(t,)

[ ] CTEQ 5M, Q=0.5m(t,), 2m(t,

— ¢74) (pb)

’
| III|

-+ CDF 95% C.L. Upper Limit

ka

-
o

— tt) x BR(t,

a(pp
—
=

M(1,)=40 GeV

CDF Run Il Preliminary, 163 ph"I T

1 = | | | | | | | | | | | 1 | | | | | | 1 | |
60 80 100 120 140 60
Stop Mass (GeVic")
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Search for Stop Quark in MET +Jets

EXp. Obs.  No excess, set limit
Pre-tag 105+ 12 119 « Benchmark assuming
Tag (silicon) 83123 11 BR(t, - c7?°) ~100%, m , = 40GeV [ c2

B ~0
5 6 Search for t t, (t, > cy,) 120
C o = 1 ~0
3 - CDF Run Il Preliminary, 163 pb'1 :; tti ey : : : : : : : :
iy = o 110~ L SR TPNR FRPT feeege B B RTINS TRy AT S
® 5 @ [£Run 2 Projection ; ; ; ; ; ;
- @ 109 95% C.L. Exclusion '/
l% C -+ Data é = : :
- R B SN/
41— B cco muttiet 2 %0c &
- S sof
- WiZ+jets, Top, diboson § S R AN B
3 m - Z 70 C : :
: L D t1 {110 Gevrczh ,X_I:] {40 Gev!cz) E_ .....................................................................................................
2 L -|..L - 60 :_ """""""""""""""""""""
- lmn 50 f_" """"-" / "" """ "-"" S .]:E.?.BE:.L.".“.IE-..
1= = 5 5 : : : : : : :
- ] —_— — — i T— T— — T— o
- L'_Ll_u—v— o/ : : : Z CDF Run Il Preliminary
D_ll IIII|I "l—l.lllllllllll 3$_III|III|III|III|II|III|III|III|III|III|I
Missing E; (GeV) Stop Mass (GeVic")
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